A case of a 71-year-old man with femoral and tibial osteolysis and severe metallosis of the knee, resulting from abrasive wears of the metal components of a unicompartmental knee arthroplasty, that leaded to the rupture of the femoral component of the prosthesis is reported. An unicompartmental prosthesis, in a varus knee, was implanted in 2007. In March 2017, the patient felt that his knee was becoming increasingly unstable with pain and increasing disability. At clinical evaluation there was an effusion, 110° of flexion and -10° of extension and a slight instability at the varus/valgus stress tests. BMI was 35. In a CT scan performed in June 2017 no signs of alteration were evident, but an X-Ray performed in January 2018 showed a rupture of the femoral component. A revision surgery was performed in February 2018. At the time of revision surgery, the synovitis and the metallosis were evident. A cemented total knee arthroplasty was performed. Samples of the fluid and surface did not show any bacterial growth. Histological examination confirmed the presence of a massive metallosis. The patient had a satisfactory rehabilitation. According to the literature, metallosis and rupture of the prosthetic components due to polyethylene wear after UKA is a common complication. In our case report the elevated BMI and varus knee accelerated the wear of the polyethylene. The aim of this case report is to enhance how an appropriate diagnosis (clinical and radiographic) and early treatment can lead to a successful result. (www.actabiomedica.it)
Introduction
Metallosis, a serious complication in knee arthroplasty, is a term used to describe the infiltration of metallic wear debris into the periprosthetic structures, including soft tissues and bone (1) (2) (3) .
We report a case of massive wear of the polyethylene (PE) insert of a unicompartmental knee arthroplasty (UKA) which produced metal-on-metal abrasion between the femoral component and the metal tibial component, leading to the generation of metallic debris in the periprosthetic soft tissue and bone and to the rupture of the femoral component of the implant.
Case report
A 71-year-old man with osteoarthritis of the medial compartment of the left knee (varus knee) received a primary cemented UKA without complications in 2007. His postoperative course was uneventful until March 2017, when he felt that his knee was becoming increasingly unstable, making frequent clicking noises with pain and increasing disability. Since his symptoms were getting worse, the patient came for a clinical assessment in February 2018. At that time, he had severe pain, swelling and an irritating feeling of 'metal on metal' when the knee was moved. At the clinical evaluation, there was an effusion, but there weren't any other signs of infection (there wasn't any redness and the temperature was similar to the other knee), the range of motion (ROM) was limited (110° of flexion and -10° of extension) by the swelling and the pain and there was a slight instability at the varus/valgus stress tests. Regarding the general examination, there wasn't anything to report besides a BMI of 35. The patient never had any fever. Blood tests were performed: complete blood count and differential leucocyte count, VES and PCR; the results of these were normal.
Since there were no local or systemic signs of infection, an aspiration was not performed.
In a CT scan performed in June 2017 ( Fig. 1 ) no signs of alteration were evident, but an X-Ray performed in January 2018 ( Fig. 2 ) showed a rupture in the UKA femoral component.
Revision surgery was performed at the end of February 2018. At the time of revision surgery, we noticed a very clear synovitis associated with a massive metallosis. The tibial component was well fixed while the femoral component was broken ( Fig. 3-4 ).
There was a severe wear of the polyethylene tibial insert ( Fig. 5 ) that caused a minor friction between the femoral component and tibial metal surface with a huge abrasion of the metal femoral component. The periprosthetic tissue affected by the metallic debris was cleaned up and several swab samples were taken from the articular structures. Then a cemented medial pivot total knee arthroplasty was performed (revision Advance, MicroPort®) ( Fig. 6 ).
Bacteriological samples of the fluid and surfaces, taken during the surgery from the joint, did not show any growth. Histological examination confirmed the presence of a massive metallosis with a large amount of opaque pigment in histiocytic cells. The patient had a satisfactory rehabilitation from the revision surgery. After two months, the range of motion was optimal (flexion 130° and extension 0°), the knee was stable and the patient was able to walk without any support.
Discussion
Common complications reported after performing UKA include: unclear pain, rupture of the medial or lateral collateral ligaments, dislocation of the polyethylene bearing, dissociation of the prosthesis components, degenerative changes in the opposite component and fracture of the medial proximal tibia (4) (5) (6) .
Previous literature reported that failure of UKAs can be caused by: aseptic loosening of the femoral or (7, 8) . Among these, the main causes of UKA failure are: aseptic loosening, infection, patellofemoral pain, deterioration in the opposite compartment and polyethylene tibial insert wear (9) (10) (11) (12) .
More than half of the failures of UKA are due to polyethylene wear. Potential factors that can play a role in this complication include: time in situ, high localized contact stresses resulting from lack of congruency due to the geometry of the articulating surfaces, increased freedom of rotation, conservative resection of the bone, elevated BMI of the patient (13) .
A metallosis permeating the periprosthetic soft tissue can be easily identified; in our case the metallosis was so severe that it could be seen radiographically and this situation should have alerted the orthopaedic surgeon to the urgent need of a revision surgery. Early revision seemed to be the best solution to prevent progressive joint destruction. Moreover, some authors recommend, in case of metallosis, a complete removal of metal wear particles in order to avoid possible immunological reactions, as well as periprosthetic osteolysis following the release of bone resorbing cytokines (14) .
From a pathophysiological point of view, three mechanisms can be involved in the development of a chronic inflammatory arthritis by metal debris following a joint replacement. These mechanisms include metal hypersensitivity, direct toxic effect of the ionic metal particles and particle induced synovitis.
The presence of microscopic debris particles in the soft tissues induces a foreign body inflammatory reaction with a histiocytic infiltrate and multinucleated giant cells. Inflammatory cells infiltrate the synovium and causes synovial hyperplasia, giving the histopathologic evidence of black material in the synovium. This is usually associated with an acutely painful effusion.
The attempt to encapsulate the immunogen agents results in a fibrotic response due to the inflammatory cytokines, such as interleukin-1, released by histocytes that engulf the metallic particles (15) . These cytokines may cause the periprosthetic osteolysis associated with implant loosening.
Conclusions and clinical message
According to the literature, metallosis and rupture of the prosthetic components due to polyethylene wear after UKA can be an uncommon severe complication leading to a significant functional impairment. Orthopaedic surgeons should be aware of the pertinent clinical and radiographic signs and be prepared to perform an extensive revision surgery to restore joint function. As seen in this case of severe chronic metallosis, where our patient demonstrated risk factors for the accelerated wear of the PE (elevated BMI and varus knee), an appropriate diagnosis (clinical and radiographic) and an early treatment can lead to a successful result.
